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1 

lttE*»*MME±KJB* * inttiwi t , 

i»EJiim«Mi±tJBjft*^fc» i wst* 
ate* 1 «e±e»jas*tfciis i 

ttCff 1 SMI *flsR±KjB* S <tfc» 2 «S t , 
ME® 2 WLtfcJgJS * it*:* 2 SilSISftR t , 

£ t *4f fltfc 1-A¥*flcE1M6lto 

r*i&$ti2>ztiftWLti-2> m i E*<&**fltE* 

[M*« 3 ] fflfC* 1 SftMfMUia'* 2 iftBMKflell 
li, S r B i T a O^, PbZrTiO* (PZTIP 

b (ZrxTi i-x) 0 3 £#tr) , B a S r T i O^O 
SAK* ftCB a T i 03, PLZT, LiNbOa, K 
3 L i 2 Nb sO 15^^4-5^ *>«-ft-tt**"r*«ffc 

1 fc*©¥*flsE1MI1I. 
[M««4] *»E*17!r£J*3*«MU Ti/PU T 
i/TiN/P t ^OfltJf m> J[F I r , IrOj, S 
rRuO, Ru, R u 0^«:TSB^Sti--& P t ROV^ 

r & a a £ fc * t i- <& »** 1 e*«> 
essss. 

«ria*j»fls*«-h^^jfi**t, r-h&mzffi&r-h 

Stitzm 3 4 t&WgZGi- Z>%2 V9>*J 

ttE* 1 1 ^? /Mi: , 

we* 3 ffii&Ji k«« * *tfc* 3 7? rmm t , 
«rE*2 7'9^a«uft^$*tfc^i tff uRt, 

«TE^4 7*7^««U««cSitfc^2 if f 

MEWittMciieiii 7? 4rnmi-frLxmm.$n 

mzm i **±ujbj* s titz* i subiv^k t , 
mum i iHMffflUiKSA * 2iit< 

fflEg 2 *fi±HJBJS« 2 ^ilftlSt, 
DITEff 2 3fetttt{HR±KJ&ft * it** 3 Mfc , 

me* 3 t ure* 3 t c«it s ftfciut t * 



2 

hje* 1 «e\ Ms* 1 ss±o* 1 ttMficK* sck 

8515® 1 5ft«*fl«±© £ 2 £ tt 4 « 1 3£l£m# 

ME« 2 ifelK«fl:R±0« 3 Kg* * * * 2 3ftMtt 

ffiEJfc 1 h?m>OKM> li*r&£ l if y h »fc 
10 J8SE$*t, 

ItENt l h 7 v * O v - * liHIEtt 1 

WE* 2 F 9 VV^ i'O KU-f VliltEi 2 If? h^t- 

2 h7^S>**OV-;Mi1»E*2 5MMl#** 
* 0» 3 tf K*« i i t«t i: t 

7 ] tEf 1 awtflEiixtfittE* 2 3£i§m# 

IK»±> S r B i T a O^, P b Z r T i O* (PZT; 

20 Pb (ZriTi 1-1) OaSr^tj') , BaSrTi OTfc 
©iE/SJK, Sf/ B a T i 03, PLZT, L i N b O3, 
K 3 L i 2 N b 5 Oi5«£<*M * >JS*tt**i-*«i'fb«5ft 
SI«{*:|ROV>rit**f J atfn.4£tS:!RFfSi:i-*ffi* 
A 5 EftoflfHBttKt. 
[W** 8 ] HtTE® 173^^3 Sffiii, Ti/Pt, T 
i /T i N/P t f«8t®K, SCf Ir, I r O2, S 
rRuO, Ru, RuO^irTUnUt-t^P t|gW> 
r *t** e> ^tf #1* £ b i&Wi t-ti it** 5 E«<0* 
j»«JE««Bo 

30 9] 

^•s^^■c*«•|6J ltees itfc* 1 ttWHWCK 2 fetfcs 

UW|fi]L-CEfiS*L^»3*£tkS«r*-L, IIEiltSt 
IVEHS 1 fetich K«« * itfc» 1 7*7 /tti , 

mmm 2 sum t-s^E 3 *tfcs& 2 r 9 ^sti, 
40 t»E«si^9^K«**biiniiLr«rE»Htf:tWiu»«* 

t»E»2-/9/KSK»«*itfclfy Uti, 
ffiTE® 1 5i»«#BI±t=«Jfi 3 *tfc* 2 , 

Mreit 2 2a»««tKt , 

BtFiem 3 fltrte® 1 aiw t-«rE® 3 7*7 
50 zfrLxm&ztif-tii&tz&ffi-ti^tzvfmt-tz 
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3 

*«/,"CaWd LTB«S*ifc* 1 ffiffcJf Stf* 2 £ffc* 

4 F5>y^? k, 
freflUttMefftESiifcfltl r?^«Ck, 

we* i ^7 ^*«*»6«m ltwe* i tetfce e** 
«iifc»3^9^*Sk, 

WE*2:/?*''»BK«ttS*ifctf* h*k, io 

- Mem -1 *fi± -C&jfc -1 5£lf W^SS k , 

WE* 1 5**mfl«-fcfc»J* S ttfc «t 2 k , 

we* 2 s 2 3iii*m#Jgs t , 

WE* 2 SM&ttttKJiKffiMK S titzm 3 k , 

WE*3ttCrc&tts*u we* 3 y7^s*^LT 

ttC»li£lMI»=*«**tJtBMlk**«-J-4ik*4* 

«k-r**i*#BiSfsiio 

[!S*« 1 1 ] WE h 9 v v x * <or- h ;6*&« S ft* 20 
7- KSlk, 

WE*2***4i-WE'7- K»*Wt:i#LT»*8 

we*iul we* i iiios i ssssmwR, str 
we* i &n*.&m±nm 2 p> % h m i anus* 
t, 

we* 2 m®, we* 2 «ffi_h*>fc 2 f*sm#«, 

WE* 2 9Att«ftJR±«»|S 3 *ffi*> e> * h * 2 
9 b 4-JUIU 

WE (> 7 >J±WBtf? M»£*«S 30 

ft, 

WE Y*7^V*9<r>V-* Ji WE* 1 Sifimft:* -v > 
*0*lSfckWE*2 3iitilSfl:*ir/<->*©*3m« 

1 2 ] we* i satiMSttj&zttfWE* 2 

S r B i T a O^, PbZrTiO* (PZ 
T ; P b (Z r x T i l-x) 03£^-tr) > B a S r T i 
0&(T)W.J&m. RVB a T i 03, PLZT. LiNb 
O3, K3L i2Nb 5 0i5^'bfc£-f ^>IS^-t4Sr*-T "0 

OEJRO^MMtEIEiKK. 
[«*ai 3] WE*l^M*3mSt±> Ti/Pt, 
Ti/TiN/Ptf*)fii, St;ir, I r 02, 
SrRuO, Ru, R u 0^«rTSCm^t-t-4P tM<0 
^r<i**&atfii«it 4:4*® k 1 OEf 
<0**#EtSiiSfio 



4 

& * 2 ttflVtt* */< > * k * Jl« L , 

we* 1 *o±fflm®£ we* 1 > * 

2W!ll*t#*t/<i'?«)*atii LT, WE*2 5£ 

sim^^-^^v^^WE* 1 5J^m#*-^->*<o-tfy 
\zmm $ *t fc» * /« * * sb k £ ^-r & £ t * # 

B?i£EIS WE 3'fifil±OlttlB5**«#* * v * 
§&li, HvncR«-r-S*l, *2, *3tf>3lti^te*^ 
/ 1 •> * SB i , WE* 1 S&SHE-ffc+ir/^v^S&liWE 
* 2 * /< v ^ SB k WE* 1 3£ftm#* * 

^OTfflm^T-Sv^c^^tt, WE* 2 3£8tmte* * 
9 SBI4WE* 3 3iSI^* -v * SB t WE* 2 3ft 

h 7 > v ^ 9 itmuzmm. $ tt. 

WE*1, *2Oh7>v^^<0Ji^-(cHWE3S^«^ 
^+^->^SBl*«:«Sx., 

WE* l©h9>3>**©V-;* tt WE3ll»«#* * ^< 
-> * 8B£1??J£-f * WEHSloa«mf*:* * ©Tffl 

WE*1 F9^^>»KU-f VfcWE*2©h^>v 
^^<OV-^t»±WE*l, *2 <0 h 9 V v?* * <£>£;il 

WE*K *2<Oh7>v^^<7?*ii^:®*±WE5*^ 

as £«j£-r * we* i, *2<ost^m^ 

WE* 20F?5"^^0KM> Ji WESiSI^;*^ 

^ SBS-flf*-f 4 WE* 2 ©5ifim#:* r ^ OJi 
WHffiU«i&Sft*£k£-<|f§&k-f SSt#3U 4EttW 
^**E«^fio 

[SI** 1 7 ] WE* 1 , * 2 3iiim#:)K»i , S r B i 
TaOI, PbZrTiO* (PZTlPb (ZrJ 

i l-x) O3«"&t0 , B a S r T i O^«0ffifiE^ RV 
BaTi03> PLZT, L iNbOs, K3L i 2N b 5 

{i, Ti/Pt. Ti/Ti N/P t^«0«@K, 5.1>' 
Ir, Ir02, SrRuO, Ru, Ru O^^TSJ^ 

4ffl*Jl 1 4 EIEO^iefliEtiS6ltt. 
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/st-axat, 

mib* i wMttKurEft i tmmiz&m-zm i 

Mia* i mmm* kmsb* 2 izmm? ^2^7 

Mia^ttg^jt^KMiB* 1 ■fvmmzftvxifo 
is* 1 tenui * * 1 ^fts £ muz? z m t , 
mib* 1 mc« SrWjgJ^RKinn: u»i 

MIB* 1 «ftJiK* 1 SMt*#R«r3^*-i-*iefc N 

Mia* 1 an»*flc«t±K» 2 t , 

mi e * 2 ^mm ± k. ft 2 a nm#jg * & ski- * ig t , 

MIS * 2 5iSSm#R± k * 3 mas t^StilSl:, 
MIS* 2 ftftftft-KfttJ't'j'ftft 3 Sft® *J*r£XM*rcAl 

xi-axat, 

MIB ft 2 mffie SrW3fe3K«KiniXi-*I«l t , 

Mia* 1 ftftftttft-t k* 2 jeftK * iiat, 
Mia* 2 sea^im* tinrieft 3 wmizmm-t * ft 3 7*7 :r 

Mia* 2 jffe^m^tcMfe* 2 ^sffiir«^i-^>* 4 
7*7 ymmzi&f£-r a xa t , 

Mia* 2 *6«ft_t UMEft 3^7 ^mH&tfMIBft 4 7* 

7 ^ «« k»« s it * san. * j^a ■* * is t £ * -r « c 
t * * « k 1- * *»*f aft* « <oia^*fe„ 

[1*52 0] *ag#*«-tKft ii£«®, MRftllS 

WB^h—^mmmn L^tte^* 2 &u*Mia 

* 2 tttfcft & - Jfeftftft IB L fcttft * 3 ffiffe® * U 
*Xat, 

ftlB^ftfM&ttLtfcft 1 ffiSRSrMtilgt, 

Mia* 1 mkm* t=Mta* 1 ictfc® * * 1 7*5 
Mia* 1 «eftR>^ icMta* 2 &tfc® * * 2 7* 7 
Mia* 1 «y*R* tcMia* 3 tttfc-i izmm-r a ft 3 7*7 

ME*fttt:*«S>-h#KftlBft 1 7*7/11^1X1 

la* 1 mm 1 ftfts «• ^m-t *> 11 1 , 

Mia* 1 ftftV SrMSeJ&tfuanXL-C* 1 «ft£J&j£1- 

Mia* 1 ns±K* 1 aftftfriii^-ai-sxei:, 
Mia* 1 s*»ft#«±u» 2 ««* *»«-r axe t , 

MIB* 2 ft&« ± K ft 2 ft * iBft-** « XS i: , 

Mia ft 2 asMSttft-tu* 3 «ftft mm-thum t , 
Miaft 3 iARftfieK&tritreft 3 mmi s-^seB^^jp 
x-raxat, 

Mia* 2 ftfi-i «-0fse®*cujnxi- sist , 

Mia* 1 &tgtt#K±(Cft 2 «ftK«r»j£1-*I«i:, 

Mia* 2 ftftfttf cfteft 3 ftau««-r * * 4 y 



6 

«*«rft«i-*xftfc, 

MIB* 2 ftftR^KftCft 2 7*7 ^«|gSU*MIBft 2 m 

ft k ftft-r -5 * 5 y 9 ^sft £ -& xa t , 

MfBft2*^R+KMEft3 7*7^ftftKftft-f*ft6 
7*7 ^ftSr^fi£i-^Xai:> 

Miaft 6 7*7 ^mfts^Miaft 4 7*7 ymm^m»-t *> 

KiglSrMIBft 2 ft»K±K«Jfti-4iefc itt^i i: 
* »ft t i- * 4*-»#E«»»*©ft*#ft« 
IftWOftftftRW] 
io [0 0 0 1] 

* * ^ * * ^^^latg^eso* * <os&it 

[0 0 0 2] 

jtjTftftfttto^ftfttt^ftflttEftftfti: L-cgg^g^n 

TV->-5, 0 PZT (P b Z r i-,T i Ox)Iif 

20 ^<>f *l±, IE13 7 t-^i-<t ^ t-ftfiKSixio 

[0 0 0 3] 1 0 0 Kitffeg 1 0 1 7bm 1 0 

3d , l*'t'9*L> C^KftftLr^ftfltftftJilcr- h 1 

0 4^1 0 ItflkttbttZo tttfe/f 1 0 l±Ut±, Hu 
tfcJS 10 1 t&mn.ft**'*i'?<OT&'&mi 1 1 iSr 

mm-fzyyr 1 o 8**^$tt, itt^ 1 o 2±iz 

»i. 1 0 2 £SBi&l 2 1 fcSrgMt-r* 7*7:7-1 0 

9**JBJSS*L, * ffitScS 1 0 3±l-l±, fitttft 1 0 
3 i: Siif^fMr TS5mftl 17t*Stt5 

7*7^1 1 O^J&StLfco 

30 [0 00 4] r-H04, t£ffc/f 10 1, S.O'T'- h 

1 o 5<o±#ki±, 2«W^fim^*^/^->^ 

ic*a<oTa*«ft 1 1 1 * f Jf^fi£^ Tss^ft l.i li 
izn^x. y-no 4 0Ji^kj±— *oftitmflt*-r 

-> r <a$j&Sm#$l 1 1 2 t JiSCmffi 1 1 3 *^JK £ 
fU y-H 0 5<0X^ , Ct±^O3ig|«^4rA'/N*v'^ 

o^gim^mi i 4t±««ii i 5**M?nso 

[0 0 0 5] HftU, y-'H0 6, SttJce 1 0 3, R 

xfy- h i o 7 o±*ic»±, m&-rz 2ftosi»«fl-* 

A-^^v'^^^iicoTSBmft 1 1 7**^$ ft, TSBmft 
40 l l 7±lCiJV^-C, y- H0 6 «OJi75"lC{±— -ftOWM 

^#*^*v*«o?isSI«;telgi 1 8tJigRSftl 1 9t) j 

m&zti* y-no 7<o±^-'cj±^^simfr+-v 

^•->^W^|fm«:Ml 2 2t±&W.Ml 2 3*^68;$^ 

[0 0 0 6] JiSB^ft 1 1 5 tiSBmftl 1 9 t<±, * 
K-rtiW^ftftftJtiC^jR^tLfc 7*7^1 16, 12 0 
*4fLxm%l 2 1 lei i)£v^c«ift$^, i<7?E«ai 

2 1^7*7^1 0 9izX 1 0 2^«^^tL-&,, 
[0007] i<?)iTi:> ^^SASim^* + Sr 

50 ii^&^gffclBtS^g-C-li, 1 W«0±SB^fti:TSR^ft 
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v^tJM* U-fc^ h 9 ±K ltfl OK#«r^"t- 

J: o \zl&$LZtiZ> 0 I2I3 7-^»i«B&$ttTV>-& 

[0 0 0 8] 0 3 7 C9Tt&|EMfi, l«0>*'J-fc^ 

b ? > 9 \z i mv&mmi** + /< -> * zmmm t 

t, tfljxlf "A Sub-40ns Random-Access Chain FRAM Ar 10 
chitecture with a 7ns Cel 1-plate-Line Drive, D.Tak 
ashima et al.. IEEE ISSCC Technical Digest, ppl02- 
103, Feb, 1999" RtfftfflW- 10-255483 

[0 0 0 9] ^^-fflSSSim^^^V jt^V-bfr 
h 7 (T) <DV-X- Kl/r/HC^-V^v^ 

(C) «M«i^-r*tiS^Lta-7 h-c^tL, i 

[0 0 10] 

±<n n - "j<o%m^mm^ix, * * ^ •> 9 m &tfm 

>9~ (Reactive Ion Etching (R I E) ) £fflV>T * -V 
t**s9 ZMl£-rZ>1%, * V 9 <omWi 

* -> 9 n^?<4!), i&g* * 

[0 0 11] *tz, 5M»mi***-'<i'5'A f Sft»*fltRl 

ftfiif, * * v * wjpx^aii k & z> t mmz •/o -b 
«<fti*tt-t»««tt> #s * *) tv>^ una 

rt** o fc Q li±IBKfll i Mikt * fc J6 K: «r 3 ttfc 

[0 0 12] 
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[0 0 13] *»W<0*W|tJfiO3g»K«***#ffi* 
Y- h *&A,-C*frfl LTEf$ 3 ffift^S^ 4 

fetich i&i-zn 2 h 7 > ^ t , ^l 

$tt3t^l y 7 ^Sc, ^21£t5c^^«^^tt/:^2 

T-yrW&t. ^3&^tcSMS^/w^3 7*7^m® 

5irms^S^^tt^^i \Z-j Y&t. *4y7^II 

tc^?n^^2 e-; hfcfct, mimmizmi-fyy 

fc»2tfii, ^2«ffi±tc^$*t/:^2^em*IK 
^2^m^K±^ff^?ft^^3^ffii:, &3W 

m t w. 3 mm t \z&$l z titz&m. t z jmb-t * . 
[ooi4] sfc, ^ft^o-ffioitifco^ai^a*** 

^llKtfcJlS^ 2 ffiffcS *1 hr/y^? 

t, *&fcmm±.izm l f7>y^^i:BlL-Cfi? 

®$:h.7t^3t!t:tiii«r*L, ^H£tfc^«:*^ri--&m2 

St, ^21£tfc^^«^$iL^^2 -7*7^m«li:, ^1 
y^^ffi^^StKL-C^l&ffcg U*tt*itJt»3 •/ 

^2 ^7^®ic««c$^^:kr-y higli:, 
« 1 ttl&S (C«rf5^ 1 -f v ^mffi «r ^ L T tt«E ^ Mz & 
ltlc, ^im@±^BfiSc^*t/clg lSlSI«#:)8Si:, 
!fn5£K«#lgl±K©j£Sft7tf&2««i:, ^ 2 «®± 

s!cSfL^^3Sffii:, m3^tm%i^imwcmtKm 
[0015] *%w<ntiKDnm?>wmiz&&¥m 
r- ^^r^^T-*t[6]LTg^g$tt^^l 

J£^5.y f ^2ffit!t«Sr*1-S F7>^^c, m 1 4£ 

**Lfc*2 r^^mst, »i ^^*«*feii«LT 
mmmiti:%ki%izmifiiztitz%3 7'7rmmt. m2-f 
j ym.^z&%i2tttz\£v vmt, miu.wcmi>zmi^ 

7 711 * ^ U t «S ? ftfc ^ 1 II i: , ^ 1 1S±C 

ztifzm2n®.t. m2mj&±.\zfmzixtz%iz&m'& 
wwkt. ^2mmm^-m±iz^^fit~m3ii.m.t, & 

3MK««Sft. ^3 y7/tffiJHtS l^UcH 

[0016] ttz. *%w<r>iti<Dnmmmiz&2>¥m 
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tt®#i&*#**£i5£^m#* ttfata 

±.H««. T«MK»2 5l»*#ll*#i-**2!l 

5'*©±«***1RE»1. * 2 + 
OSIlIt Lt, «riE»2 5l«*fl:*-¥ , /<^^*«lWfE 
UK l Kg**** * * <o±ffl'J K 8t« $ fifci***** 

[0 0 17] *»WO|6ij|0»»K«R*i|i*flsE 

© * i &mm * & - £ »t * n l t» k * 2 *tt* 

JiiffilctSIgi, ¥«#&«±Kf&l*6li««:EJj£ 

tiiet, *i«i*+K«nttiw i 
^^WStjejSi-iiat, IS l ttJHR*Kft2i£ffc 

im«» *i 
■ *3i*t4iai, ss2aisis#R;8.u f »3Sffig* 

9r£IH*KftllX'*'«XSfc, I2%Iif;^^i:SD 
Itilgt, «l9ftR««ILh»=«2lftlUI«Stti- 
4I8t, * 2 I^M+KWEIM 3 
^^WflKr^rti-iXefc, 2 IfeHyR'WcfflE^ 2 

t* y 9-vtm^mm-r 5*4^7 zmm-i-z ig 

£2lfiJHRJ:CttrSJ*3 7 , 7/SSXU f *4 
**fctt«*it*B**J£rti-*iefc.fc*--*-*. 

[0 0 18] **W©«J©IH6»»K«***fls 
E«§fefi<oSf&:frifel±, *«#J*Lhfc*littM, * 
li£«*^f>-5gBEK«IWL/:fi:iSK»2i!£«», XV' 
« 2 ffitWg^fc-SgffiStttNI Lfctt«K» 3 ifitt® £B 

gt, »ii«tii+»=»ijeiWi 

k n 3 letM c aw*- * » 3 y 9 ^«c«-M-r * xe 

tWic*«M-4» itiit»*tftl8t, Sill 
1 li±K* 1 ai81#It»«t4Iii:, ftlttlt 

3 * xefc, ^asMumftwaty* 

3 UiWX1"*X«i:* £2m«JS£i?r 

R*3BJ«-r4lSi:» »2«WfC»3ttl:*)lt 
2/7 ^fcffiRtfW 2 WffiKttJfti"** 5 y? mi 
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mf&,+ Z>JL&£. »2«*lt«Hc»3 7 , 7-*'ttBK«tt 

so f *4/7 y%&izmm+ * gasst * & 2 mmm±Ki& 

[0 0 19] 

Jfc©?$R*:ft9H-*o JBlTOBI1llK*v»T, W— X»iJH 

[0 0 2 0] (* 1 OfttfcOjBS) EI 175SEI5 £ffl<^ 

1 T 1 CM (1 br/y^j' 1 4rY^->^M) 5£itm# 
* 'j t= « L -c#SS93 tc-Bi 4 at* * *tfcs*» * 

[0 0 2 1] 1 T 1 Cffl§M**flc**ycHt, felfcflO 
20 **/<v*<0— :£<0^@{±**L^ir|Bj— co7"U- hMtc 

- H±PJ-7- K«LlC*»*ii.*. 

[0 0 2 2] *&ifc«>M-C<i* #>t'JtJ^7^/ 
^9<nv-7.h.-fV- YB.t<DffliZ 2®<05$grg*fc*-V' 
**2fc?lJ K jftR & *l* 1« <0 * f « -> * <0 * > 
■t 'J -fe ;p h 7 > v A 9 V-WSL S tT-^ee^co^sg^Jt^ 
30 r, Jf-t/?y^«0$l)i J 2lgi:iotv>4 0 

[0 0 2 3] BI2»±, 3Mf****/<3/ 
fltEltifcllOTffiH-C**. ®2<04 , *:SBtw»4. KH" 
*j»*lfy tfel 7, l 8K«MtSftfc*l. *2>*'J 
-b;u h 7 t, j&l, £2 X'H* h 

^<or- n=*ac««*it*7- k« (r- h) 25 
$ ^fcss 1 atsi*** -v /< -> ^ 2 0 1 , -?-<ox$Btcas 

LT3gjSS*Lfc« 2 2 It, ^25i 

+ '> 9 tolMWgLTkVgi 2>t'J-t^h7> 
40 * CO y-^^ti/l/- FiiSftl 6A^^ti.rv> 

[0 0 2 4] * 1 SH^mte* f **s 9 <OTSI5*®{±x 

h»16J±, 7*U- H3»?h2 2t^U 1 ( l t# 

-f) U»^c$tl4„ @2Cfcv^-C, BO£^|$|U7- 
K*2 5 t7*U- hill 1 tft&irhtl, 7-K«2 5C 

E$Lttf7 hii^l 7. 1 8^^&*Ett$ix4o 7* 
U- h*a 1 6 li, mi, ^25S^*«:*^^*v^ 2 0, 
so 2 1 co&Jffim&i L"Cfflv^Sa57>* ? «:*&tL. ±E<OtS 
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[0 0 2 5] [22 CO "A-B" H±T*«0»fB, 

■C-D" m±-?<r>®iM. "E-F" H±-eoWfffl 

s&tiNiuBWii-*. 02^) "a-b" iia±-c<owfiB 

[0 0 2 6] HI £*v»T, ^VflEjWl K tit J* 1 
'J-feJUh7Vy**©V-;iltt&Jl2 t, ttft|2H 
— j£ESI*iiV*-C»2 >*U-fe^ h 9 >-7**<OV-.* io 
lt1lMI2 0 0*»»J«Sii, ¥*fl:**l±fctt, ftl* 

n««At4^A$ft«. *i«H«utii4 v 

SIM 2 0 0K«4^KXlte*Lfc:/9?'6 4 t **i.'r*i 

[0 0 2 7] ftl«M«M(4±KI2Btt«1tlUU&tt 

it, Mx.it. «ffc5"J3>I (SiN) tr;w5^-iK 
(AI2O3) x«»ibf-*>lifco»*ii*e**. $ 

t4, «*.tfT i A 1 Nli I r OdRfcO«JIBU*<b 

44o 

[0 0 2 8] «g^8JiKt4|fn ?co 

J4, ^BStca-arl|Sl»*flE4r^^<^^ 2 0O3*»«# 
Rl 0***/S**l4 o 9ft0MB#IEl 0±KI4gl5£f£m 

2 oo±si5mffi^*-r^u- urn vim 
[0 0 2 9] -/u- mil 1 it, "a-b" m.±x<om 

ffit?»4H2 0lS:^WW*.**^S*tTV»4**, HBStr»4ia 30 
2©7- KML2 5 (Cj&oT "A-B" *#l5HCT«*«i 
9 4 9ft<3B*9it*. yu-h^l l±fcl±*2 5M* 
U1t* + J<*s* 2 KD&mnfrMkl 2**, 12 2 <0 "A- 
B" 8Ufr|6rCti:7U- Mil 1 4 I? «>«< JgjjESft.*. 
SiSSm-ffc&i 2 ±c»i* 2 a*RW#* Jt«* 
il3t,y?/l 4 tiwmztiZo 

[0 0 3 0] V-^4fc»«2 0 OW/?*^ JiUHu 5l! 

nmwRKiDiirjbii 7 , §*tttt*K 1 o , arr » 2 « n 

7^1 5jWB*Sii4o 4 ^^7^1 5 4:14, <o 

•fu- mi 6*ffl^rsvMc*jRW»w*«sn*. y 

7^6<0±:frKl4£2 If 9 hiMll 8«?Jl*o 4 
£, g2JfPfl*6*£lgll 9 {4, SARVflcKl 0 ro_t«*Si 
*«8f-f 44 9 U£BKJEMSS*i*. 

[0 0 3 1] iwiicLT, tsb^«9, samwr 

10, 7*U- mi l*&fe«f|tl 2 0 

7U- mil, SilMl 2, _Lg|5^ffil 3*»fe«: 
4*2 2 1 * f ffl)f LTff^f£S-tL4o 4*J, * 
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4 7*7 ^S&ttKjlhK^ri** B& S tit^S, 

[0032] *c, hi co "c-d" m±X'0>mm*m 
3C/Tt. "c-d" «Lh"coBfan-ctt7- m <r- 

M 2 5i&*TWM6 9«>T:frfc]BJ8S*t*o "C-D" 
H±T-c08/fffiT-(4±g|5Sffil 3K&8$*l/.:7l'- MM 
1 6 0**flt»«1^0»tt3Bl!l»±*Silftv»^ 7*U 
— h«R 1 6<0±#C, £€*l6ll:l#Lt»l If y US 
1 7^ES$tL, 7*7^2 6, 2 7£^L-C£l If 7 h 
Hi 7*»* 1 **'J-fe/u h 7 y^JfOFM >aiMi 

?y^^OKU-f >tOV§2 8K#x.f>*L4 0 *U» 
SfcCJE^fc 4 d ^ 1 > * U -fc ^ h 7 > v 7, ^ CO V - 
*i£ifcS 2 «4, 7*7 ^5 Sr5>LTTg|5^ffi9 fc*«3*t 
4o 

[0 0 3 3] [22 CO "E-F" #SLtT-co»flJ«:I2 

4K*-*". "E-F" i8LtT-C0lBfa-et4& 1 if» hi&ll 
7K»«LTEv»K I PfTfc#0 r *ill2 If ? HSl 1 8 coffif 
It, 7*7^6, 1 5 i-ffLX%2 -**'J -fc^ h 7 > v 
**<0V-*t£iWI 2 0 0 tm^MCSSES*l.4 7*U- 

mi 6co«^®^&ixrv>4^, 7"l/-F^16 
fc-t«*«l 3 tc08M^SM4^£*tfcv> o TSC 
mffi9 5.U f ±SB^ffil 3 l4^9nTv>*v 0 . 

[0 0 3 4 ] 7- KiSl2 5 fcftA,-? V - *i£ffclg 2 0 0 
t*flfiJl-4®JKl&2 ^-t'J -feA' h 7 >"J7>9<r> Kl"f > 
1£^2 0 1 **®BESti-4 0 KW >J£tt«2 0 H4, 
7*7^2 9, 3 0 «:^LTfP2 If-; hgll 8 £«$tfl«jK 
«JSS*L4 0 =&43, T^U-mi 1 coaa^SB^cOBfffi^ 

3i^l^)Ki o±tc^?n.rv>4 0 

[0 0 3 5]*i:, H20 "C-D"*, "E-F"H 
i5^coffm*0 5 (A) (Oi^taiatC^o 15 (B) «4 
*(D^m®®iX'i>Z> 0 12 5 (A) tC^i"4dtw, 
'»^-V-'^>5'* J BfiE$tL4a5^-CJ4, ru-hi^l ICO 
iH^*-V^v^®«4 IJ<>7C^<4449^, •ft&cogpfl' 

[0 0 3 6] ^zm^-tzX n 7*U- mi 1 cO*£7C 
SB*i:TSi5mffi9 tcoP^co?^^m^Kl 0*fflv>tSl 
Si&Simfr^-V^v*' 2 0 73»ff^StL, 7*U-h«tl ICO 
!£7cSB73-i:_tSBSffil 3 tcOKco?i^«^K 1 2 «-fflv> 

x%2imm.te* \ ? 2 i*iiti9Mtm#**'<}' 

^ 2 0±tC«^ LTffM9tv4o 
[0 0 3 7 ] -5fctc, 12 5 (B) co^ffil]K«rfflv>T, 12 
5 (A) ic^-T^l, S^2 j'^'J-feJl' h7 VvX* 
1, »2 5ft«l*flc*lr^<S/* tco«S!lcov^T9 h\z^ 

m<nzm.w-rz> 0 

[0 0 3 8] 125 (B) iZ&^X, tfyhi^BLj, B 
Lj+H4^ 1 , fg2c0tfy h&l 7, 18tC*+lDL, 7 

- mwLitt?- m2 5 tcttfcu itz-fu-hu 

P Li»47*U- h «8L 1 1 UJtlS-r 4 0 -dT-, i, j «4 
i«fc»T**4o 

[0 0 3 9] h 7 > v*?Qijll4, m 1 If » mi 7 
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ri* K l"< >l£fftJf 2 8 £fifcsff 1 ^-t'J -b^ h 9 

>v**KttJ&U h 7>v**Qij2«±, I2e-^ 
&1 8jt*Kl"f >i£iWi2 0 1 ic«^?tT.^^2>*'; 
•fc;^7V/^^C^t5o * + Cijlli, 7* 

+ f/<y?2 0i:J!f)SL *ir^v*Cij2«±, 7*U- 
l»m K7)&^:a5(OJilf|5tC^$n7L-^2^§l«^*^ 

2 1 C*W>1-& 0 
[0 0 4 0] 05 (A) , 115 (B) MiStfrh, 05 
(A) ?)£ll Cfif t & ^ 1 ^ ^ 'J -fc JUF 7 "/ ? 
(±, 7*7^5 «r?>LTTa5m@9 t V - * ifcffcJi 2 iri* 

V\ 0 5 (A) co^ntcfii:tti-*^2^^ , ;-fe^h7> 
v**»i, y?^6, ^5^15, 7*U- hi&l 

4 1 3 tV-^tti2 0 0 

i:* J ^fiDCg^Sa-&Cfc^J: KU-f>i£ifcJf 2 

0 1 KgM§S$*.*:|g2 If7hil8 t^far- 9 

[0 0 4 1) fci$> 0 5 (B) tt^1-^ffi0S&r-»±, * 
■r^v^Cijl, Cij2tf>— ^(nW&ifyk&n^V- h®. 
P LiK&*E£*tTv>&J9*, g5 (A) (DrnVLMT'li. 

-fu- v&\ i <7?t!£:^a5«-*iim«t lt, mi. m2 
[o o 4 2] ;:t, 5^sl«^mi o, l 2<aJ?$»±, 

lilfi^O. 1^111*^^0. 3 ^m<7>$SBF*|-Ci& 
TgBm«9> 7"U- hiiftl 1 £.U f ±g&*H£ 1 3<DJ?$i± 
*tl 0 . l^m^PjiKjO. 2 ^ mommftx-ib *) . £tz. 
7-m (y-h) 2 5 CDipgli^O . 2 M mX'£>2> 0 Z 

[0 0 4 3] fcib\ TS'*«ffi9. 7*U- h&l lS^i 
SB^ffil 3<oMt LTJl, T im±lzmm^ixtzP t 
K^^ffl^^^x, P tJKO)?$»i, fUx.^0. 1 yu 
mtt5. T£BS®i tfiRtfP tK^OTKS i 

LX I r, I r 02OflfcT i /T i N/P t^O«Jlffi 
j£*>SrRuO, Ru« RuO^ffiv^Cti'ti 

ho 

[0 0 4 4] &mm#m<Vtf®-b LXU, S r B i T a 
0©I»PbZrTiOOMI, PZTf&*>*> 
Pb (ZrxTii-xOa) ^'ffifflSttSo PZTIO 
*§£lgJ¥»±0!lx.»fi&O. 1 5 // mtt Jo BaSrTi 
O^WrS^Kiffifflt-S- t**T'#* 0 iO*, BaT 

1 03, PLZTx LiNbOs, K3Li2NbsOi5^ 

LXGMXh&o mWMiUtt LTti, BPSG^TE 
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[0 0 4 5] ±IS<7)J: 3 ^HJS^SfJi, **>;-b 
JU * * / < v * t L T It R % ttK Sr 4H£ $ -t tz * * * v 9 
*Sitt^[fi]^2S«^LTEg^-So COi^Ctft 

io i^^<07*n*;v^>-v&|B:M1 _ *£fcri t -C£* o 
[0 0 4 6] (l& 2 WHifcO^ffi) ^felC, 0 6 75^0 2 

4 S-fflv>-c^2oHife<of^uov>TSi^i-*o I20 

m.mr>mx\i, mi n%m<o^mxm.mi.tz^m%^ 

**'s9 Sr*fit^--5.¥^f2tt^fi^Sait^«r0 1 O 
"A-B" ^±-C(75Bf®«-fflV^TIgJffi^|ft^i-So 
[0 0 4 7] 0 6 lz^i-J:^ ->'J n^i«±i:f 1 

ffifWS 2 ^-^Sg^itf^ft-fcteEK^ 2 > * -t^ 
h 9 >^**<9V-*i£ffeJ§ 2 0 0 £^fi£1-*o ££>£ 
20 #, -7- Kjfc|&^L-CV-;*!l£ffeS 2 . 2 0 0lc>*[6]-r 
-&{£SIC^1 , ^2COp«* , J-fc^ h 7 >~J*9<0 
v4ttk» (0^*r) ^^IC^Sttio ^tC, ->'J 
= >«tfl:R*»feft*l|ll*WU8J»«4 -fb^St) 
*SW6t)SfSte (J^T\ CMP (Chemical Mechanical Po 

ush) ti^) irm^x^mmiw-mt-r^o 

[0 0 4 8] friz, 0 7t:ftiot:, ^7^«®Sr^ 
^■rs^*»l®HI«5^4±U* h U'v^ b 4 0*^ 
fiKL> 'JV^7 7-f (VAT, PEP (Photo Engraving 
process) tv^) =Srff 9 o 
30 [0 0 4 9] ^IC> @8C^tJ: 1 t-> * h I'W > 4 
0S-v^?tLTK7'(iyf v^UiO, ^2 
>^e>j -t;v h 9 >->*^^<ov-^iitfJcS 2 , 2 0 0 _tK 
/v/fSffMlOn^^^hT*?^^ 1 , 2 0 2 4: 
gBPL, * h \s*JX. h 4 0 4r^*1-*o 

[0 0 5 0] B9K*ti^K, •fz'yW&MPr 

(Chemical Vapor Deposition) tv^) 4rfflv»rltt9t 
1-S„ 7*9^«ffi<0*ts^i: LX\±9 VV*7- >'^rfflv^ 

40 *>£Vo 

[005 1 ] ^cic, 0 1 o \zjji-j- x o vmwu 

iSX?<DV-Xl£&.lg2. 2 0 0±lC-7*7^5, 6*-?" 
[0 0 5 2] friz, 0 1 1 iZTjk-tii ^ 7*7^5, 6 

at>'iriffiMsi4±Cv 7*7 ^mffis?-fbRS±^ 4 3 i: l 

TJ?^iKl0. 1 ^ m«0M<fcv'; 3 >^ (S i N) tMlS. 

■r&o friz, ■?7ymmmtm±m4 3±.iz, &mn& 

KfcRlc.Lftvv»««#BlKt&IWihBI4 4 t LX. 
50 ^0. 0 2 ^ m<07^< T-K (AI2O3) , Xl±f9-Zffo 
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0. 0 2 M m<Dffltrfi>mzmmi-z>o 

[oo5 3] >ki'. mi 2 izm-rx -? * b uv* v 

4 5£ffl^TPEP£fr<^ 79^5, 6±.<D777W. 

[0 0 5 4 J m 1 3 C/Tti? K, I?S&0. 0 

5|«inOTi A I NJK4 7*^v<y*tci»)Jftatu £ 
C,(r)?$|fj0. 0 5//mWI rOil48*^A7?C 

[0 0 5 5] JfcK, Bi 4 KtH-TX n k, T^^Uffi®? 
-ffcESlLJgU 3 h Lt, I r0^4 85t) t 

T i A 1 N&4 7 £¥tifbU fv'fW&'o, 6±KS 

[0 0 5 6] m 1 5 (C^-T <fc 9 K, ftl5£^S# 

*ir^v?OT^ffi9<£>#$|-IK4 9 9\zi. ») 

*BtU mi 6RVmi 7 IZTF-f £ 7 !,z, *FUy'^ h 

5 0 ZmiSLXP E PSrfTV^ <f .x. ? ^ >7\z X *) 
TWn.mi1&J$.L, * tUVX b 5 0^^*-f*o T 
&®«9(0#«JI4 9 i: LTttJISjftO. l^mWPt 20 

[0057] >xiz, mi sizm-rx^iz^mizmi^m 
m.te* : *'<i'f<o&mm.&i&i o. mi i co*t 
»JK5 k %2&mmtt-**'*i't'<o%nmmftmi 2, 
±«m« 1 3 <r>tt&m 5 2 „ si/is^K 5 3 s-itst-r 

4o 

[0 0 5 8] aSME#Rl 0, 1 2 <D*t*4-£: LT14JSS 
&0. 1 5/-IIKOPZT (PbZn-xTiOx) 
JjSci-*o 7"U- mil <0MI5 lTkVlMW&l 3 
*)#ifti5 2tLt, P?ftO. l/imWPtKM 30 
L, «Sl5 3iL,t, S?l!l0. OI/011OAI2O3 

5 0*C> 3 0#O^5^jD^toS (Rapid Thermal Anneal 
(RTA) ) *tfv», Stitfll 0, 1 2*mikit1- 

[0 0 5 9] >kiZ, m 1 9 tC^i-J: o * h h 

H 2 0 fcjj*-*- i^CPEP tfrW tS^Jg 53, ± 
SB^ffi 1 3 <DttWm 5 2 , &tf8l5a»Sfl£* + 
<05^m#Kl 2 * K?-f i7f>/i:i "5 7JDI-f £o io 
^tc, H2 1 iZTTi-t £ iC, * h Uv* h 5 5 JML 

[0 0 6 0] 122 t*i-J: 0 fc, ^ICJ/'J 3 

>BffcK*fcft«ft^*mttJtKl 9 tC VDCi •)« 
«U CMP«rffl^-C»2*M«|»Kl 9*SFJfiiki- 

*o 

[0 0 6 1] 5fctC, 13 2 3 t-^r-r «t -5 * h P->*x h 
T'U-mi 6fc*tti-*3>** h"/9^»5 7* K 50 
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*-v>£HIffi$-»i-&o 

[0 0 6 2] ifctz, 12 2 4tC7jrf J:tK, */<7?&£ 

fflv>ry5/i4, i 5ji;yu- mi 6omi« 

*«U ^5/14, 15XlFyu-Hll6*-fffl} 
«fc LT^/St" So itf, /7^14, 1 5SCFyu 
- mi 6 0*ffl-Kfc Al/TiNifflv&, 
[0 0 6 3] £©J:dfc, «2 0HJft0^ttOSjfi^i£ 

7*n -fe ^ r ;* - v' £ fi^-f & £ £ a*-e # * „ 
[0 0 6 4] ttz. 2S.lzm®£tLtz*v*i/9i:±.m 

ft •>, XJMMbS 'J 6 ft. 

[0 0 6 5] (ft 3 OjtlfcOJBg) |2 6 

2 7 «rfflv»r*3 0**03B»K«4**fl:|B**l«K' 

[0 0 6 6] II 2 5(4, *Hffi<Ojfc®K# 

U-CJ4H 2 loWfliojglRKJk^-c if y hi^ra 

[0 0 6 7] ffPl <0*ife^T-14|2l2<04 3 ^gB^i3V> 
■C, m—-f\s- b&Ll 1 S-^iiO^ffii: LT*1, ^2 
Hl»«#**/<5'3'2 0, 2 l*««ILTlf?fl, K 
2 8, 2 0 1 W*tl*1xm K UK 2 if v h 
iftl 7, 1 8 \zmWiZ1\tz$i\ , 1^2 >*'J -b;i/ > 
•/X^UJ: ■) SSSISE'fr* 2 0, 2 1 tnUm.'T 

[0068] Lri*u mz<D-$m<DMmx-\±m2 scot- 

$M iz&^r. v-x&DUf 2 tyi/- h «a i i t<DWi 

\zmnz&Gi$tLtz& i , ^2 3isim«:+A'^v^ 2 

0, 2 It <75ieHr'- ^ Ojf »l<Otf7 hiisai 7 

i nmmni&mizit^x e v m^h** 2 <sk 

4 0 -ew{t!icoffij£{4, »i <n%M<owm<r>¥-mmtmm 

[0 0 6 9] I2I2 5<OG-HtBf®«rHI2 6 IC^-fo HI 2 
6-C14, ^ 1 ?4I^«#:+-v/n , v^ 2 0 (OTSCmffi 9 ^T* 
7^5 Sr^hLT^ Ut'i-feJI'h 7^^^V-« 
ffc® 2(C«SE$HTV^ 0 ^ibtc, ft 2 
•>^0±SCmffil 3^, ^7/14, 7*1/- h^l6. 
•7*7^ 1 5 , Si^yT^e ifrLxm 1 pf*'J-fc-»W h 7 
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*>, m<a7-xi£ifcjf 2 nai 1 to 

Etc, *1. ^2WMl^t^/^2 0, 2 1* { t 
[0 0 7 0] HI 2 5 OG-H#fffi£^-tH2 6 HI 2 

6 V-*feffcJ§ 2 fc 2 0 Otf-mtZtltzismzKoX 
[0071] 02 5<£>I - JWf®l±, i20C-Dlf 

2 5<OK-LBffM«i0 2 7 (A) Hzjr*- J: ? K, &1<D 

mmnMm^)3ifi>m4 uut^-c, ^ 1 t- 7 > * o 

Kl/^f >l£|fcl 2 0 1 i><%2 \Zv Y$k \ 8 IzmmZtiX 

V>&V>e> 

[0 0 7 2] ? "btcA^^iE^n-tf, S£ 3 O|£it<0je 

Sl-eii, $1 <o#«fco^smi3H-*£i. m2**')-t 

Vv**<DV-*ffiffcJf 2 t2 0 O^-M^ft 
■C#av-*ittMi 2 tfc»K 7-«25^LT* 
iiV-^-ldltiJi 2 ic«"(fi]i-* KW >t£n®2 8 (12 

7 (A) <£>BfffiK1±f:S*L-CV*fcv>) t> SftlfcT^h^ 

1 7 i:*«m^^«^&^*o 

[0 0 7 3] ±fe<0 J: ? m 3 «0HJ4<O^®r-li, 7 

- K&2 5Sr^LT*av-^ffi:tfeJ12^*t|fi]-r-& KV 
4 >-t!£ftfcJ§ 2 0 1 »±£2 OVf y vm.i 8 iga?niv> 
<TCt\ KN vffiffcS 2 0 KL~f vt£tfe/§ 

2 > * 'J -feA- h 9 > 9 it, m 3 co^ifeW^-eii* 
SbWKffci ^U-bA-h 7 

- ^t£«t^ 2 t7\s- Vmi 1 fcWHUjfe?|KSf«StL 

[oo74] ci-c, &i vm\ nzmm&ttz, v 

W>t£ffclf2 8tftMLt.:9-S.-<7)Yls-<>ilk%cm2 
0 1 SrSfiS+<&#3!»±4<'>i:#x.c,*L*d*, •*X?'<9 

- > <omHlJtt^^ffi.*r.^ <b , /^-OKM >i£ffeJl 2 
0 1 £»Lfc#a*8Mffl{fcK#LT*f!ncffl < - 

OT\ ^3<DHifi<Of^-^*i^5 -<0 FN >t£tfe/§ 2 
0 1 *Sti#t, KU^T Vi£f£® 2 8 t-mk-tz.fr 
Xlif3-oKW vJ£tJc)S2 0 1 SrBUGfc-f & 

[0 0 7 5] 122 7 (B) izt& 3 «7)f6tfe<OB^<0^(ffiH] 
K«r*i"o iCIT-, BLj, WLifi^l e-y h^l 7, 
■7- K»2 5»=J*ISU PLU±7*U-H*1 1 UttlS 

[0 0 7 6] Qij. SO-'CijK Cij2l±, 1$ 1 > * 'J -b 

[0 0 7 7] m3<nnm<?>ifmizjitu£. mmztitcg 

1, ^Oft&Ste+^'tv^fcffl*'**^*:"? 11S<0^ 
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* «; -t;u h 7 > V* 9 izm&stizjt * -t** 

[0 0 7 8] (?4<OSI« 0 2 8 7JS0 

io mn#**'*^9mi£*:MRii~zwK'2^-zuyi-f2><> 
[0079] 02 &\±mA<n%m<o : &miz&z> ! t&&i?. 
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